Barbiturates, alcohols and the CNS excitatory neurotransmission: specific effects on the kainate and quisqualate receptors.
The effects of barbiturates and straight-chain aliphatic alcohols on the responses of rat striatal neurons to excitatory amino acids have been investigated. The responses to N-methyl-D-aspartate, quisqualate, kainate, L-glutamate and L-aspartate were measured by the increase in 22Na+ efflux rate that they produce in brain slices. The responses to quisqualate and kainate, measured in the 22Na+ efflux assay, were found to be partially blocked by barbiturates whereas the responses to N-methyl-D-aspartate, glutamate and aspartate were not. The kainate and quisqualate-induced increases in 22Na+ efflux rate were much more readily blocked by the presence of aliphatic alcohols than were the responses to N-methyl-D-aspartate, glutamate and aspartate. These results strengthen the idea of the existence of 4 distinct receptors for excitatory amino acids in the rat striatum. They are consistent with the presence on the kainate and quisqualate receptors, but not on the N-methyl-D-aspartate and glutamate/aspartate receptors of a hydrophobic domain which would provide a site of interaction for barbiturates and alcohols. They suggest that receptors for excitatory amino acids can be targets for the actions of barbiturates and alcohols on the central nervous system, and may mediate some of the anesthetic and hypnotic effects of these drugs.